Sea surface salinity data derived from Aquarius on the SAC-D satellite were compared with observations by Argo floats in the global oceans to evaluate the quality of the Aquarius salinity measurement and assess the error structure in the data. In tropical and mid latitudes, salinity observed by Aquarius agreed well the Argo data with an rms difference of 0.6 psu. In high latitudes where the sea surface temperature is low, a large scatter of data with a deviation up to 2 psu was discernible. The residual of the salinity observation depended significantly on the sea surface temperature, wind speed and relative wind direction, as expected from the principle of salinity measurement.
INTRODUCTION
A passive and active L-band (1.413 GHz) microwave sensor, Aquarius, developed by NASA to observe the global sea surface salinity (SSS), was launched on 10 June 2011. Aquarius does not measure the SSS directly but the electromagnetic radiation emitted from the sea surface. The dielectric constant of the sea surface depends on SSS [1] , [2] . The goal of the Aquarius mission is to achieve an accuracy of 0.2 psu on an average over 150 km and one month. In this paper, the interim along-track salinity data from Aquarius were evaluated by comparison with in situ observations and outputs from an operational ocean data assimilation system. Residual analyses were conducted to assess the error structure of the salinity measurements.
DATA
We used the Aquarius Level-2 and -3 Data Products, Version 1.3, distributed for validations by the NASA PO.DAAC at JPL. The SSS observed by Aquarius were collocated with in-situ observations from Argo floats. Salinity profiles of Argo float released by the Global Assembly Data Center (shallower than 12.5 db) were used for a period from August 25, 2011 to February 29, 2012. Spatial and temporal separations were limited less than 200 km and 12 hours, respectively. Figure 1 shows distribution of the collocated data points. To compare with the Level-3 data, we also used outputs from the ocean data assimilation system operated by the Meteorological Research Institute, Japan Meteorological Agency, named MOVE/MRI.COM system. Figure 2 shows the comparison of SSS derived from Aquarius and that observed by Argo floats for the three beams of Aquarius. In general, the Aquarius SSS agrees with that from Argo floats. Around 34 psu of the Argo SSS, however, the Aquarius SSS largely deviated from the Argo SSS. In Fig. 3 , the same collocated dataset for the beam-1 were plotted according to latitude. The large deviations around 34 psu were discernible in the Southern Ocean In Fig. 5 , the bias and rms difference of the SSS were shown as a function of SST and wind speed. The bias and rms difference were calculated in bins of 1 o C and 1 m s -1 , and smoothed by a Gaussian filter with e-folding scales of 5 o C and 5 m s -1 . It is clearly exhibited that Aquarius overestimate the SSS under low SST and low wind speed conditions, and the rms difference is larger under low SST and high wind speed conditions. According to [1] and [2] , the sensitivity of L-band brightness temperature is lower at low SST. This is consistent with the results that the rms difference is larger at low SST, as shown above. Wind correction at high wind speed ranges may also be a source of error, especially under low SST conditions. These results of the residual analyses are qualitatively consistent with expectations from the principal of the salinity measurement. (Fig. 6, lower panel) clearly indicates systematic bias as expected from the results shown in Figs. 2 to 5. The SSS in the Southern Ocean is systematically higher than outputs of the MOVE/MRI.COM system. Also the SSS in the convergence zones in the tropical oceans is underestimated probably due to effects of precipitation on the skin layer salinity. Figure 7 shows a scatter plot of the SSS in Fig. 6 . The rms difference is 0.35 psu, which is slightly larger than the goal of Aquarius mission, 0.2 psu on an average of 150 km and one month. The value of rms difference does not change largely in other months.
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